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DESCRIPTION - SALE2D calculates two-dimensional fluid flows at all
speeds, from the incompressible limit to highly supersonic. An
implicit treatment of the pressure calculation similar to that in
the Implicit Continuous-fluid Eulerian (ICE) technique provides
this flow speed flexibility. In addition, the computing mesh may
move with the fluid in a typical Lagrangian fashion, be held fixed
in an Eulerian manner, or move in some arbitrarily specified way to
provide a continuous rezoning capability. This latitude results
from use of an Arbitrary Lagrangian-Eulerian (ALE) treatment of the
mesh. The partial differential equations solved are the
Navier-Stokes equations and the mass and internal energy equations.
The fluid pressure is determined from an equation of state and
supplemented with an artificial viscous pressure for the
computation of shock waves. The computing mesh consists of a
two-dimensional network of quadrilateral cells for either
cylindrical or Cartesian coordinates, and a variety of
user-selectable boundary conditions are provided in the program.

PACKAGE CONTENTS - NESC Note; Software Abstract; LA-8095;

SOURCE CODE INCLUDED? - Yes

MEDIA QUANTITY - 1 CD Rom

METHOD OF SOLUTION - The basic hydrodynamic part of each cycle of SALE
is divided into three phases. Phase 1 is a typical explicit
Lagrangian calculation in which the velocity field is updated by
the effects of all forces. Phase 2 is a Newton-Raphson iteration
that provides time-advanced pressures and velocities. It is used
for calculations in the low-speed and even completely
incompressible regimes. Phase 3 performs all the advective flux
calculations. It is required for runs that are Eulerian or contain
some other form of mesh rezoning. A powerful feature of SALE is the
ease with which different phases can be combined to suit the



E S T S C PAGE  2
ENERGY SCIENCE & TECHNOLOGY SOFTWARE CENTER

SOFTWARE ABSTRACT DATE 03/12/2002

PACKAGE ID - 000300C760000 SALE2D*             

METHOD OF SOLUTION -(CONT)  requirements of individual problems.

COMPUTER - CDC7600

OPERATING SYSTEMS - SCOPE 2.1; LTSS; NOS 1.3

PROGRAMMING LANGUAGES - FORTRAN IV

SOURCE CODE AVAILABLE (Y/N) - Y

UNIQUE FEATURES - SALE is written in a very general fashion and has an
unusually wide range of capabilities. As a result, most problems
will require some code modification either in the setup, boundary
conditions, or the rezoning.

RELATED SOFTWARE - SALE2D was developed from YAQUI, the original but
more complex ICEd-ALE program. SALE includes several improvements
to the YAQUI computational scheme.

OTHER PROG/OPER SYS INFO - The FORTRAN source is given in two forms on
the transmittal tape. The first form is as a FORTRAN source deck.
The second is in CDC UPDATE form containing *DECK and *COMDECK
records for use with the CDC UPDATE utility to facilitate the code
changes required for different problems. SALE calls a number of
LANL computing environment subroutines not supplied with the
package. NESC has supplied dummy subroutines for the missing
subroutines which provide the time, date, graphic film output, and
other system services. Similar routines, appropriate for the local
computing environment, will be required if these features are
desired. These system subroutines are described in the SALE report.

HARDWARE REQS - 165,000 (octal) words of memory are required for the
report version, which allows up to 800 mesh points. The memory
requirement will increase if more mesh points are used.

TIME REQUIREMENTS - Typical execution times run from 1 minute to tens
of minutes of CDC7600 CP time depending on the complexity of the
application. NESC executed the sample problem in 37 seconds of CP
time on a CDC CYBER175.

REFERENCES - A. A. Amsden, H. M. Ruppel, and C. W. Hirt, SALE: A
Simplified ALE Computer Program for Fluid Flow at All Speeds,
LA-8095, June 1980\ Franics H. Harlow and Anthony A. Amsden, A
Numerical Fluid Dynamics Calculation Method for All Flow Speeds,
Journal of Computational Physics, Vol. 8, pp. 197-213, 1971; A. A.
Amsden and C. W. Hirt, A Simple Scheme for Generating General
Curvilinear Grids, Journal of Computational Physics, Vol. 11, pp.
348-359, 1973; C. W. Hirt, A. A. Amsden, and J. L. Cook, An
Arbitrary Lagrangian-Eulerian Computing Method for All Flow Speeds,
Journal of Computational Physics, Vol. 14, pp. 227-253, 1974;
Anthony A. Amsden and Cyril W. Hirt, YAQUI: An Arbitrary
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REFERENCES -(CONT)  Lagrangian-Eulerian Computer Program for Fluid Flow
at All Speeds, LA-5100, March 1973.

ABSTRACT STATUS - Abstract first distributed June 1981. CDC7600 version
submitted August 1980, sample problem executed by NESC June 1981
on a CDC CYBER175.
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